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DETAILED ACTION 

This action is in response to the communication filed 1/19/05. It is acknowledged that 
the previous Examiner indicated allowable claims, and suspended the case due to a potential 
interference. However, upon further review, the pending claims are not allowable for the reasons 
set forth below. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-7 and 28-35 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

To satisfy the written-description requirement, the specification must describe every 
element of the claimed invention in sufficient detail so that one of ordinary skill in the art would 
recognize that the inventor possessed the claimed invention at the time of filing. Thus, an 
applicant complies with the written-description requirement by describing the invention, with all 
its claimed limitations, and by using such descriptive means as words, structures, figures, 
diagrams, formulas, etc., that set forth the claimed invention. To provide adequate written 
description and evidence of possession of a claimed genus, the specification must provide 
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sufficient distinguishing identifying characteristics of the genus. The factors to be considered 
include disclosure of complete or partial structure, physical and/or chemical, structure/function 
correlation, methods of making the claimed product, and any combination thereof. 

The instant claims encompass a genus of chimeric molecules that includes protein 
molecules as well as molecules comprising non-protein components. Furthermore, the claims 
encompass a genus of molecules comprising a genus of "targeting peptides" that specifically 
bind to a vascular endothelium (e.g., see claim 1). It is note that the claims are very broad and, 
given the broadest reasonable interpretation, encompass all possible "targeting peptides" that 
target any vascular endothelium . Therefore, the claims encompass possibly hundreds of 
thousands to millions of different molecules and targeting peptides including peptides that are 
unrelated in structure and which have different binding specificities (i.e., different functions), 
including peptides that have yet to be identified and/or made. 

In this case, the specification has only disclosed chimeric molecules that are chimeric 
polypeptide molecules. Furthermore, the only targeting peptides described in the specification 
are the 5 specific peptides disclosed as SEQ ID NOS: 1-5 which are disclosed as specifically 
binding cardiac vasculature. However, there is no disclosure identifying any structural elements 
common to the genus of molecules, nor is there an identification of any structure/function 
relationship common to the members of the genus. The only disclosed commonality is the 
ability of the targeting peptides to specifically bind to a cardiac vasculature. Therefore, the 
specification has only disclosed a functional relationship between the members of the genus and 
has identified 5 specific peptides. It is noted that the five disclosed targeting peptides (SEQ ID 
NOS: 1-5) do not appear to have any structural relationship. Accordingly, in the absence of 
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sufficient recitation of distinguishing identifying characteristics, the specification does not 
provide adequate written description of the claimed genus. 

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states, "applicant must convey with 
reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was in 
possession of the invention. The invention is, for purposes of the 'written description 5 inquiry, 
whatever is now claimed." (See page 1117.) The specification does not "clearly allow persons of 
ordinary skill in the art to recognize that [he or she] invented what is claimed." (See Vas-Cath at 
page 1116). As discussed above, the skilled artisan cannot envision the detailed chemical 
structure of the encompassed genus of targeting peptides, and therefore conception is not 
achieved until reduction to practice has occurred, regardless of the complexity or simplicity of 
the method of isolation. Adequate written description requires more than a mere statement that it 
is part of the invention and reference to a potential method of isolating it. The compound itself is 
required. SeeFiers v. Revel, 25 USPQ2d 1601 at 1606 (CAFC 1993) mdAmgen Inc. v. Chugai 
Pharmaceutical Co. Ltd., 18 USPQ2d 1016. 

Therefore, only chimeric molecules that are chimeric polypeptide molecules comprising 
the targeting peptides set forth in SEQ ID NOS: 1-5 which specifically bind to cardiac 
vasculature, meet the written description provision of 35 U.S.C. §112, first paragraph. Applicant 
is reminded that Vas-Cath makes clear that the written description provision of 35 U.S.C. §1 12 is 
severable from its enablement provision (see page 1115). 

Claims 1-7 and 28-35 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a product such as: 
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A chimeric polypeptide comprising an angiogenic factor wherein that is covalently linked 
to a targeting peptide wherein said targeting peptide comprises SEQ ID NO: 1, SEQ ID 
NO: 2, SEQ ID NO: 3, SEQ ID NO: 4 or SEQ ID NO: 5; and wherein said targeting 
peptide specifically binds to cardiac vascular endothelium; 

does not reasonably provide enablement for the full scope encompassed by the claims. The 

specification does not enable any person skilled in the art to which it pertains, or with which it is 

most nearly connected, to make and/or use the invention commensurate in scope with these 

claims. 

Factors to be considered in determining whether a disclosure meets the enablement 
requirement of 35 USC 1 12, first paragraph, have been described by the court in In re Wands, 8 
USPQ2d 1400 (CAFC 1988). 

Wands states on page 1404, 

"Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized by the board in Ex parte Forman. They include 
(1) the quantity of experimentation necessary, (2) the amount of direction or guidance 
presented, (3) the presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in the art, (7) the 
predictability or unpredictability of the art, and (8) the breadth of the claims." 

The instant claims are drawn to a genus of chimeric molecules comprising an angiogenic 
factor and a targeting peptide that specifically binds to a vascular endothelium. The specification 
indicates that the chimeric molecules are useful for treating vascular diseases. Therefore, the 
nature of the invention is therapeutic molecule. 

The claims are very broad. For instance, the claims encompass a genus of chimeric 
molecules comprising "targeting peptides" that include possibly thousands of different peptide 
molecules, including molecules that are structurally unrelated and molecules that have yet to be 
identified and/or made. Furthermore the claims are very broad with respect to the site that the 
peptides specifically bind. For instance, the claims encompass targeting peptides that 
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specifically bind to a vascular endothelium (i.e., any vascular endothelium). It is noted that 
"vascular endothelium" encompass all vasculature endothelia including endothelium cardiac and 
peripheral vascular endothelium such as the vascular endothelium found in the limbs and organs 
other than the heart (e.g., see p. 26, lines 28-31 of the specification). 

The specification has disclosed that five specific targeting peptides (SEQ ID NO: 1-5) 
have been identified. The specification discloses that four of the five targeting peptides 
specifically bind to cardiac vasculature (SEQ ED NOS: 1-4) while one of the disclosed targeting 
peptides (SEQ ID NO: 5) specifically binds to ischemic myocardium (e.g., see p. 27 of the 
specification). The specification does not disclose any targeting peptides that specifically bind to 
a vascular endothelium other than cardiac vascular endothelium. Furthermore, the specification 
has only disclosed chimeric polypeptide molecules, and has not disclosed any chimeric 
molecules that comprise non-peptide components. 

The prior art does not teach a chimeric molecule comprising a peptide angiogenic factor 
and a targeting moiety that specifically binds to a vascular endothelium. The specification does 
not indicate that any of the identified targeting peptides (i.e., SEQ ED NO: 1-5) specifically bind 
to any other vascular endothelium other than cardiac vasculature. As indicated below, the art 
does teach a chimeric molecule that targets vascular endothelium wherein the chimeric molecule 
comprises a targeting peptide and an antiangiogenic factor, such as doxorubicin (see below). 

Furthermore, the prior art recognizes that not all vasculature endothelium is the same. 
For instance, Rajotte et al. (J Clin. Invest., 1998; previously cited) studied the molecular 
heterogeneity of the vascular endothelium using the phage display method and reported that 
there is not only heterogeneity of the endothelium between tissues, but even within a given 
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tissue. For example, in lungs, ligands GFE-I and GFE-2 stained mainly capillaries compared to 
larger vessels (page 436 col 1). Thus, the peptides that target vasculature endothelium are 
unlikely to target all vasculature endothelium in general; rather it is more likely that the targeting 
peptides target specific vasculature endothelium. This is consistent with the instant disclosure 
which indicates four targeting peptides that specifically bind to normal cardiac vasculature and 
one that specifically binds to ischemic cardiac vasculature. 

Therefore, additional experimentation would be required for one of skill in the art to be 
able to make and/or use the instant claimed invention to its full scope. Specifically, additional 
experimentation would be required with respect to the described targeting peptides that 
specifically bind to vascular endothelium other than cardiac vasculature. Since the only targeting 
polypeptides which are adequately described by the specification (i.e., SEQ ID NO: 1-5) have 
been disclosed as specifically binding to cardiac vasculature, the amount of additional 
experimentation required is undue. 

Considering the nature of the invention, the level of the skill in the art required to make 
and/or use the claimed invention is deemed to be high. 

Considering the nature of the invention, the breadth of the claims, the unpredictable 
nature of the invention as recognized in the prior art, the limited amount of working examples 
and guidance provided, and the high degree of skill required to practice the invention, it is 
concluded that the specification does not provide an enabling disclosure for the full scope of the 
instant claims. Therefore, additional experimentation is required before one of skill in the art 
could make and use the claimed invention to its full scope. The amount of additional 
experimentation required to perform the broadly claimed invention is undue. 
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Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 5, 6, 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent 6,180,084 Bl (Ruoslahti et al.; hereafter "the '084 patent") in view of Sim 
(Angiogenesis 1998). 

The instant claims are drawn to a chimeric molecule comprising a peptide angiogenic 
factor covalently linked to a targeting peptide that specifically binds to vascular endothelium 
(claim 1); wherein the angiogenic factor is angiostatin or endostatin (claim 5); wherein the 
molecule is a protein having a first subsequence comprising the angiogenic factor and a second 
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subsequence comprising the targeting peptide (claim 6); and pharmaceutical compositions 
comprising the chimeric molecule and a pharmaceutically acceptable carrier (claims 28 and 29). 

The '084 patent teaches a chimeric molecule comprising an doxorubicin (an angiogenic 
factor) and a targeting peptide that specifically binds to the vascular endothelium of a tumor, 
wherein the angiogenic factor is covalently linked to the targeting peptide. For instance, the c 084 
patent teaches: 

'The present invention also provides for a method for directing a moiety to angiogenic 
vasculature of a tumor in a subject by administering to the subject a conjugate including a 
moiety linked to tumor homing molecule that exhibits specific binding to an NGR 
receptor, whereby the conjugate is directed to angiogenic vasculature of a tumor. " (See 
column 12, lines 62-67); and, 

"The invention also provides a method of inhibiting angiogenesis in a non-tumor tissue. 
The method includes a conjugate including a moiety linked to a homing molecule that 
exhibits specific binding to an NGR receptor, whereby the conjugate is directed to 
angiogenic vasculature of non-tumor tissue." (See column 13, lines 33-40); and, 

"A moiety can be a molecule such as a polypeptide or a nucleic acid to which a tumor 
homing molecule is grafted for the purpose of directing the polypeptide or nucleic acid to 
a selected tumor. . . For example, a peptide tumor homing molecule can be expressed as a 
fusion protein with a desired polypeptide such that the peptide targets the grafted 
polypeptide to a selected tumor." (See column 14, lines 30-40). 

The '084 patent does not teach that the chimeric molecule comprises a peptide 
angiogenic factor such as angiostatin or endostatin. 

Sim teaches that angiostatin and endostatin are endothelial cell-specific peptide inhibitors 
of angiogenesis and tumor growth. For example, Sim teaches, "Angiostatin and endostatin are 
potent inhibitors of angiogenesis." (See p. 37, abstract). Furthermore, Sim teaches, "Systemic 
administration of Angiostatin, but not intact plasminogen potently blocks neovascularization and 
growth of metastases in vivo'' (See p. 41, last paragraph); and, "Recombinant mouse Endostatin 
produces in E. coli and delivered as an s.c. suspension at 20mg/kg/day potently suppressed the 
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growth of LLC solid tumors and even demonstrated an almost complete regression of established 
primary tumors" (See p. 44, first paragraph). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of the 6 084 patent and Sim to create the 
claimed chimeric molecule comprising a targeting peptide (such as one of the targeting peptides 
taught by the '084 patent) covalently linked to a peptide angiogenic factor, such as angiostatin or 
endostatin (as taught by Sim) with a reasonable expectation of success. 

The motivation to combine the references to create claimed invention is provided by the 
'084 patent which teaches, "the skilled artisan will recognize that various other chemo therapeutic 
agents can also be linked to a tumor homing molecule to make a conjugate of the invention." 
(See column 15, lines 26-28). It is noted that Sim teaches that Angiostatin and Endostatin are 
peptide angiogenic factors that are also anticancer agents (as indicated above). 

It is noted that amending the claims such that they are limited to the targeting peptides of 
SEQ ID NO: 1-5 wherein the peptides specifically bind to cardiac vascular endothelium (as 
indicate above) would obviate the rejections and the claims would be allowable. 

Applicants attention is directed to the claims of US Patent 6,303,573 (previously cited), 
which although not prior art, is considered a reference of interest. 
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Miscellaneous 

It is noted that the claims had previously been rejected under 35 USC 112, 1 st paragraph 
(written description and enablement) for the reasons set forth in the Action mailed on 1/17/03. 
However, the rejection and subsequent response form Applicants (dated 6/23/03) does not 
address the issues raised in the instant rejections. Specifically, the rejection and response did not 
address the issues with respect to the targeting peptides their binding specificity. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jon Eric Angell whose telephone number is 571-272-0756. The 
examiner can normally be reached on Mon-Fri, with every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John LeGuyader can be reached on 571-272-0760. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Jon Eric Angell, Ph.D. 
Art Unit 1635 





